Introduction
As part of our program aimed at the development of a dopamine-/3-hydroxylase mimic, we recently reported the synthesis of a number of molecular receptors ( la -d , Chart 1) which are capable of binding benzenediols with relaa IUPAC name: tetrahydro-3a,6a-diphenylimidazo [4,5-d] imidazole-2,5(1 # ,3 /ƒ )-dione tively high association constants1. The receptors contain a cavity with a base formed by a diphenylglycoluril unit and two walls of o-xylylene rings. These rings are con nected by two aza-crown ether bridges of variable lengths. Previous work has shown that the nitrogen atoms in these bridges as well as the carbonyl oxygen atoms of the diphenylglycoluril unit can be involved in the binding of the benzenediols2. However, although Corey-PaulingKoltun(CPK)-model studies showed that receptor lc is well suited for the binding of the various benzenediols, low association constants were found for this compound. Pays-Bas, 112/06, Jime 1993 401 la R = benzyl 1b R = H R le R = benzyl Id R = H which could not easily be explained. In order to clarify this feature, we undertook X-ray characterization of re ceptor lc and determined its solution structure. (2) 0.07711 (17) (6 ) -0.0913 (2) 0.56631(16) 0.11656(12) 0.0167(8) C (7) -0.1232 (2) 0.65554(17) 0.12046 (12) 0.0183(8) C (8 ) -0.0513 (2) 0.72033(19) 0.09612 (13) 0.0219(9) C (9) 0.0547 (2) 0.69823(18) 0.07110 (13) 0.0217(9) C (10) 0.0910 (2) 0.61059 (17) (6 ) 0.53362 (7) 0.43390 (7) (2) 1.452 ( (7) 1.400 (4) Cl (5)
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Results and discussion
The association constants for the binding of various benzenediols in receptors la-d have been published previ ously1 and are tabulated in Table I . As is clear from this Table, the binding properties of lc are very poor when compared with the other receptors. In particular, the difference between compounds lc and Id is remarkable as both compounds have cavities of similar size. It was, therefore, suspected that the benzyl functions on the crown ether rings interfere with the binding of the sub strate molecules. To investigate this in more detail, single crystals of lc were grown and the structure of this com pound in the solid state was determined by X-ray analysis. A drawing of lc is shown in Figure 1 . As is clear from Figure 1 , the overall shape of lc is concave: the molecule has the form of a basket. As was found in a similar structure3, the convex side of lc is shielded by two phenyl groups. The oxylylene walls are directed upward and line the cavity. The benzyl groups that are attached to the nitrogen atoms of the crown ether rings point upward and shield the portal of the cavity. This is more easily seen in the space-filling representations of lc shown in Figure 2 . The benzyl substituents effectively block the entrance of the cavity. CPK models built on the basis of the X-ray structure indicated that the basket has a very rigid confor mation with no freedom for the crown-ether rings. O ut ward rotation of the benzyl groups is probably severely hindered. Since the solid-state structure might be pre served in solution, 'H-NMR measurements were carried out on lc in CDC13 solution. When the H '-protons of the xylylene walls were irradiated (see Chart 1), a positive NOE effect (2.7%) was noted for the aromatic protons of the benzyl groups. A similar positive NOE effect was 
119.03 (18) 0 observed for the xylylene H '-protons (1.6%) when the aromatic protons of the benzyl groups were irradiated. In both cases, a positive NOE was also visible for the methy lene protons H 2 and H 3. These results suggest that, in solution, the "closed" conformation of the receptor is at least partly preserved. In summary, we conclude that the poor binding properties of compound lc are due to the fact that the cavity of this compound is shielded by benzyl groups. We believe that strain in the aza-crown ether rings of lc is the origin of this feature. Such a strain is not likely to be present in receptors la and lb as the aza-crown-ether rings in these molecules are much larger.
Experimental
H-NMR measurements
The measurements were carried out on a Bruker WM-400 instru ment using protocols reported previously1,2.
Compound lc
The synthesis of compound lc was carried out according to a procedure described previously1. 
Crystal-structure determination o f lc
Crystals of the title complex are colorless. A suitable specimen was taken out of the mother liquor, cut to the correct size and put into the cold nitrogen stream of an Enraf Nonius CAD 4T / rotatinganode diffractometer (M oK a, graphite monochromated, A 0.71073 A, 150 K, 9 kW). Unit-cell dimensions were derived from the setting angles of 25 reflections in the range 11 < 6 < 14°. A total of 12144 reflections were scanned. Data were corrected for L p and absorption (DIFABS)4. The structure was solved by direct methods (SIR92)5 and refined by full-matrix least-squares on F with SHELX766. Hydrogen atoms were located from a difference map and their positions and isotropic thermal motion parameters refined. A final difference map showed no significant residual features. Weights are based on counting statistics. Scattering factors used were those of Cromer and Mann1. Numerical details of the structure determina tion are collected in Table II . Coordinates for the non-hydrogen atoms are given in Table III , bond distances are given in Table IV , bond angles are given in Table V and the numbering scheme is given in Figure 3 . All calculations were done on a DEC 5000/U LTRIX system. Complete structural data have been deposited with the Cambridge Crystallographic Data center
